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(54) ARRAY TYPE PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an array type printer comprising 
a plurality of juxtaposed imaging sections being operated in parallel in 
which high speed printing can be performed while suppressing cost 
increase incident to parallel operation. 

SOLUTION: The array type printer for receiving print data externally and 
printing the received data in parallel comprises a plurality of imaging 
sections 103 arranged in array each forming an image corresponding to the 
received image data onto a recording sheet, an image writing section 102 
for processing the print data into an image data to be written, and a bus 
mechanism 104 for connecting the image writing section 102 with the 
plurality of imaging sections 1 03 and having a guaranteed band width and 
broadcast function wherein print operation is performed in parallel by 
delivering an image data from the image writing section 102 to the 
plurality of imaging sections 103 through the bus mechanism 104. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] In the array type printer which accepts the print data supplied and performs printing processing in parallel from the 
exterior Two or more image formation meanses to form a picture image in the recording paper according to the image data 
which has been arranged in the shape of an array and supplied, respectively, A picture image drawing means to process it 
into the image data which should draw the aforementioned print data, and to output this image data, The bus device which 
bandwidth is guaranteed, and has a multiple address function, and connects the aforementioned picture image drawing means 
and two or more aforementioned image formation meanses, The array type printer characterized by supplying the image data 
from ****** and the aforementioned picture image drawing means to two or more aforementioned image formation meanses 
in multiple address via the aforementioned bus device, and performing an parallel printing operation. 
[Claim 2] The aforementioned bus device is IEEE. Standard for aHigh Performance Serial Array type printer given in the 
claim 1 characterized by using the bus device specified by Bus (IEEE Std 1394-1995). 

[Claim 3] The aforementioned image formation means is an array type printer given in the claim 2 characterized by having a 
power control means to input the power supplied from mainframe power through a power connector as IEEE 1394 interface 
specified in IEEE 1394, and to control start/halt of the electric power supply at the time of ******** for the aforementioned 
power connector area. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the array type printer which realizes cost 
performance by adopting the bus device in which the bus which arranges two or more image formation sections which used 
electrophotography process devices, such as a LASER beam printer, in the shape of an array, and carries out data transfer to 
two or more image formation sections of each was guaranteed to bandwidth. 
[0002] 

[Prior art] In an office environment, a copy pin center,large, etc. which create a lot of printing documents, the capacity which 
a printer processes, i.e., the printing processing number of sheets per time, affects [ big ] working efficiency. For this reason, 
according to the amount of document processing systems, the LASER beam printer etc. is installing the printer with the 
image formation section using the electrophotography process etc. 

[0003] However, since such a printer of a kind needed to be equipped with the bus device only for the data transfer in which 
a lot of memory for frame buffers and high-speed processings are possible as it becomes high-speed, it made cost elevation 
invite in connection with memory or bus loading, and had the fault of spoiling economical efficiency. In an 
electrophotography process, if it puts in another way, in order to have to send in image data in synchronization to a process, 
there is no way piece ****** at a very short time interval about the data of a constant rate (it increases so that a process 
speed is quick), and it is necessary to supply a process. 

[0004] Then, although the method of making quick process speeds, such as **** in the image formation section and feeding, 
as an approach which realizes improvement in the speed of a printer is common, two or more image formation sections are 
arranged in equipment, and the so-called multi-type of printer of operating them in parallel is known. Especially this is 
effective in within a time [ which was able to define the printed matter of the same content ] as a means for obtaining more 
mostly. 

[0005] As reference technical reference relevant to such a printer, the "distribution technique of a multi-printer system and a 
printing job" of the publication number 324227 [ five to ] is indicated. Through the network distributed bidirectional data bus 
which consists of for example, a SCSI bus, two or more image formation sections are connected, a printing job is distributed 
to the image formation section which is not working now, and printing processing is performed especially here. In addition, 
generally the data transfer rate of SCSI remains in a maximum of 5 Mbpses. 
[0006] 

[Object of the Invention] However, if it was in a Prior art which is shown above, there were a bus which connects two or 
more image formation sections, and a trouble which is described below in the field of the memory for frame buffers. 
[0007] (I ) In order to transmit image data as a bus print speed becomes quick, a high-speed bus is needed, especially the 
amount of data in a full color printer - for example, resolution - the size of 400dpi and the recording paper « A4 it is « a 
case — about 64 M bytes ~ reaching . Although the bus where the bit width of face of a bus is wide is generally used in order 
to deal with such a lot of data, it is so difficult that the width of face of a bus becomes large to secure bus length, and since it 
is sensitive, a design is not easy to the load connected. Moreover, such a bus makes cost elevation generally invited. 
[0008] Furthermore, the bandwidth of the bus for data transfer is proportionally demanded- like as the number of the image 
formation sections increases, in order to have to perform data transfer separately by time sharing to each node on a bus. If the 
number of the image formation sections is two and it is about 128 M bytes and four in case the picture image in the case of 
such a bus, for example, the above-mentioned full color printer, is sent to each image formation section, about 256 M bytes 
of data transfer will occur. The bus with the possible bandwidth of sending such a lot of data in practical time is very 
expensive, and had a problem in respect of economical efficiency. 

[0009] (2) In order to compensate the real-time nature of the memory bus for frame buffers, the memory for frame buffers is 
required for each image formation section. However, much buffer memory is demanded as a print speed becomes quick. 
Moreover, you have to equip buffer memory in this case supposing the worst value of retardation of data transfer. 
[0010] For this reason, in a high-speed electrophotography process, the bus for data transfer is real-time nature (the 
bandwidth (it is also called the difference of the highest frequency and lowest frequency which can use bandwith:signal, and 
Quality of Service) for every time interval short enough). When it does not have, the method of carrying out the parallel 
operation of two or more image formation sections for the buffer memory of the amount near one frame or it is not 
practically equal mainly produced commercially for the public from the ground of economical efficiency in essence with 
carrying out parallel operation of two or more sets of the printers. 

[001 1] this invention aims at being made in view of the above, and suppressing the cost elevation accompanied by a parallel 
operation in the equipment which the parallel arrangement of two or more image formation sections is carried out 
equipment ], and carries out a parallel operation, and enabling high-speed printing processing. 
[0012] 

[The means for solving a technical problem] If it is in the array type printer concerning a claim 1 in order to attain the 
above-mentioned purpose In the array type printer which accepts the print data supplied and performs printing processing in 
parallel from the exterior Two or more image formation meanses to form a picture image in the recording paper according to 
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the image data which has been arranged in the shape of an array and supplied, respectively, A picture image drawing means 
to process it into the image data which should draw the aforementioned print data, and to output this image data, Bandwidth 
is guaranteed, and it has a multiple address function, and has the bus device which connects the aforementioned picture 
image drawing means and two or more aforementioned image formation meanses, the image data from the aforementioned 
picture image drawing means is supplied to two or more aforementioned image formation meanses in multiple address via 
the aforementioned bus device, and an parallel printing operation is performed. 

[0013] Moreover, if it is in the array type printer concerning a claim 2, the aforementioned bus device is IEEE. Standard for 
a High Performance Serial The bus device specified by Bus (IEEE Std 1394-1995) is used. 

[0014] Moreover, if it is in the array type printer concerning a claim 3, the aforementioned image formation means is 
equipped with a power control means to input the power supplied from mainframe power through a power connector as 
IEEE 1394 interface specified in IEEE1394, and to control start/halt of the electric power supply at the time of ******** for 
the aforementioned power connector area. 
[0015] 

[Gestalt of implementation of invention] Hereafter, the array type printer of this invention is explained with reference to an 
accompanying drawying. In addition, in each drawing shown below, in order to simplify an explanation, this invention and 
directly, the sites (for example, an electrical power system, a control system, a user interface, etc.) which are not related are 
omitted. Moreover, especially, although it is description which mainly directed its attention to the data flow between each 
part, as long as there is no notice, an ellipsis fraction is based on the function of a usual printer etc. 
[0016] [Gestalt 1 of enforcement] drawing 1 is explanatory drawing showing the outline configuration of the array type 
printer concerning the gestalt 1 of enrorcement. In drawing, 100 is the mainframe of an array type printer. The 
external- interface section 101, The picture image drawing section 102 as a picture image drawing means which generates the 
image data for drawing and sends the image data which drew through the bus device among the image formation section 103 
mentioned later, In order to connect the image formation section 103 as two or more image formation meanses arranged in 
the shape of an array, and the picture image drawing section 102 and the interface-control section 107 of each image 
formation section 103 and to transmit image data The bus device 104 in which bandwidth is guaranteed and it has a multiple 
address (multicasting) function to two or more nodes, The recording paper is held and it has the feed section 105 which 
delivers the recording paper one by one according to a feed signal, and feeding / conveyance section 106 which conveys the 
recording paper delivered from the feed section 105 among each image formation section 103. 

[0017] Moreover, although the four image formation sections 103 should be carried in this example, the size of the number 
of the image formation sections 103 is good related still mostly or at least to the essence of this invention. Moreover, 
although the write-in formula and **** process of the image formation section 103 recognize various presence of laser 
writing and an electrophotography formula, an ink-jet formula, etc. which are represented by the laser printer, with the 
gestalt of this enforcement, the image formation section which adopted laser writing and the electrophotography formula is 
used for it. That is, it has each units (the exposure and electrification - the development, imprint, etc.), fixing / delivery unit, 
etc. based on the laser-beam study system and the electrophotography process of performing optical writing on a photo 
conductor drum front face based on image data. 

[00 1 8] Next, it explains, supplementing with the function about an operation of the array type printer constituted as 
mentioned above. The external-interface section 101 has the communication facility with printing demand origin (for 
example, host computer), and receives the printing demand and print data from printing demand origin. Subsequently, the 
printing demand and print data which were received are suitably passed the picture image drawing section 102. 
[0019] The picture image drawing section 102 draws and creates the image data according to the optical resolution of the 
image formation section 103 based on print data, and accumulates it in memory etc. if needed. This processing is processing 
which is generally called a rendering and rasterizing, for example, creates the bit map data of the pixel base from a Page 
Description Language (PDL). 

[0020] The image data created in the picture image drawing section 1 02 synchronizes with the speed of the 
electrophotography process of the image formation section 103, and is sent in multiple address (the same image data 
simultaneous) to each image formation section 103 via the bus device 104 in which the bandwidth in a time interval short 
enough is guaranteed. 

[002 1] In each image formation section 103, if required [ without buffering the image data sent synchronizing with an 
electrophotography process ], via FIFO of small capacity, it is sent to a laser-beam study system, and ****s based on an 
electrophotography process. In addition, about the detail of this laser-beam study system and an electrophotography process, 
since it is the technique generally known, an explanation here is omitted. 

[0022] feeding / conveyance section 106 which paper is fed to the recording paper from the feed section 105, and this 
recording paper shows with a dashed line in parallel to execution of a **** process as mentioned above ~ going — this side 
of each image formation section 103 ~ stopping -- registration — and a skew correction is carried out Then, by the imprint 
charger, the above-mentioned recording paper is conveyed by the imprint section of a **** fraction by predetermined tie 
******** by rebooting of a resist roller, and the toner image formed in the photo conductor drum front face is imprinted, 
and fixing processing is performed further and paper is delivered. 

[0023] now ~ the gestalt of enforcement mentioned above -- the four image formation sections 103 ~ although it is related 
when obtaining the printed matter of four sheets simultaneously using all, when dual-output number of sheets is three or less 
sheets, it controls so that the unnecessary image formation section 103 is beforehand made into a dormant state and feeding 
to the corresponding image formation section 103 is not performed 

[0024] Moreover, they are able for the throughput of the picture image drawing section 102 and the bandwidth of the bus 
device 104 to come out enough, and to obtain temporarily, a certain printed matter of the content which is simultaneously 
different when becoming. However, since this operation is not the main point of this invention, a detailed explanation here is 
omitted. 

[0025] In the array type printer of the gestalt 1 of enforcement mentioned above with the gestalt 2 of this enforcement [the 
gestalt 2 of enforcement] ~ As a bus device in which the bandwidth which connects between the picture image drawing 
section 102 and each image formation section 103 was guaranteed IEEE Standard for a High Performance Serial The 
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example using the bus device specified by Bus (it is called "IEEE 1394" and "IEEE 1394 bus" IEEE Std 1394-1995 and the 
following) is described. 

[0026] That is, the fundamental operation is the same as that of the gestatt 1 of enforcement mentioned above, and the 
synchronous transmission (Isochronous transfer) specified in IEEE 1394 is used as a transfer means of the image data which 
synchronized with the electrophotography process of the image formation section 103. Moreover, a transfer of transmission 
and reception of control signals (synchronizing signal between each part etc.), a command, and status information etc. 
performs altogether the I/O which is needed between the image formation sections 103 via IEEE 1394 bus. The formula of 
using synchronous transmission (Isochronous transfer) in this case, for example, the I/O as which a time precision is 
required, and using asynchronous transmission (Asynchronous transfer) in being other is effective. 

[0027] It adds about synchronous transmission (Isochronous transfer). If IEEE 1394 is employed as a printer and Isochronous 
transfer is used, the merit which can lessen buffer memory carried in a printer will appear effectively in a page printer like a 
LASER beam printer especially. For example, in the case of a page printer, printing is started after storing the data for 1 page 
used as a printing object in buffer memory. For this reason, the printer carries several megabytes - some dozens of M bytes 
of buffer memory. In the case of the page printer of IEEE 1394 correspondence, a reduction of a buffer and memory is 
realized by synchronizing image data with a motion of the laser beam which irradiates a photo conductor drum, and 
performing Isochronous transfer. 

[0028] Drawing 2 is explanatory drawing showing the outline configuration of the array type printer concerning the gestalt 2 
of enforcement. I he device in which the image formation section 210 mentions this array type printer later so that it may 
become removable from the mainframe 200 of an array type printer is established to the configuration of drawing 1 
mentioned above. Furthermore, while IEEE 1394 bus 201 is adopted as a bus device, IEEE 1394 interface-control section 202 
is formed. 

[0029] Using the interface (henceforth "IEEE 1394 interface") specified in IEEE 1394, IEEE 1394 interface-control section 
202 has a physical layer, a link layer, a transaction layer, and a bus FM (bus manager ability or Isochronous resource 
manager ability is included), and controls a transfer of the image data and control signal which passed IEEE1394 bus 201, a 
command, status information, etc. 

[0030] Drawing 3 is explanatory drawing showing the configuration of the image formation section 2 10 of the array type 
printer shown in drawing 2 . At the time of insertion, in the mainframe 200, this image formation section 210 is constituted 
so that it may be combined by the power connector 302 connected with the power control section 306 as a power control 
means which has IEEE 1394 interface 301 connected with IEEE 1394 interface-control section 304 mentioned later, and the 
power control function mentioned later, and the connector for feeding 303 which has the function of position doubling with 
the feed opening. 

[0031] Moreover, IEEE1394 interface-control section 304 It has the physical layer specified in IEEE1394, a link layer, a 
transaction layer, and a bus FM (however, bus manager ability or Isochronous transfer resource manager ability does not 
need to contain). IEEE 1394 bus 201 Pass and the received image data is immediately sent to the write-in control section 305 
of a laser-beam study system, and also a control signal, a command, etc. are transmitted to the fraction (not shown) which 
takes charge of each processing. 

[0032] In addition, the photo conductor drum 310 on which the laser-beam study system is used for the image formation 
section 2 1 0 shown in drawing 3 as a formula write-in [ optical ], the electrophotography process is used for it as a **** 
formula, and a **** latent image is formed based on this process, The electrification charger 31 1 which carries out uniform 
electrification of the photo conductor drum 3 10 at predetermined level, The developer 3 12 which a toner is made to adhere to 
the **** latent image formed in the photo conductor drum 310, and is made into the **** picture image of a toner image, It 
has the cleaning equipment 3 14 from which the imprint charger 313 which imprints the toner image formed of the developer 
3 12 on the recording paper, the remains toner with which photo conductor drum 310 front face after an imprint remained are 
removed. Moreover, 315 is a resist roller for performing position doubling of the toner image and the recording paper which 
were formed in the photo conductor drum 3 10. 

[0033] Moreover, in case the image formation section 210 is ******** e d from a mainframe 200, even if an operator does 

not perform a special setup by using the automatic-setting function of the dynamic bus which is the feature of IEEE 1394 bus 

201, equipment performs the reconstitution of a setup autonomously. Moreover, the power control section 306 bears the 

electric power supply into the image formation section 210 on the basis of the power supplied from the mainframe 200, and 

also it takes charge of the control for performing safely the start and a halt of an electric power supply at the time of 
******** 

[0034] In addition, about an operation of the array type printer constituted as mentioned above, since it is fundamentally the 
same, an explanation here is abbreviated to the gestalt 1 of enforcement. 

[0035] It collects by each item of a performance, a cost, maintainability, and flexibility and expandability, and [the effect of 
the gestalt of enforcement], next the effect that the array type printer of the gestalt 1 and 2 of the enforcement described 
above does so are described. 

[0036] (1) Compared with the printer which accepted the one image formation section of the same performance, and used it, 
a performance equivalent to a n times as many print speed as this can be obtained by carrying out the parallel arrangement of 
the image formation section 103 of n performances (four sets in this case), or the image formation section 210, and carrying 
out a parallel operation. This demonstrates a big effect in the usage which obtains two or more printed matter from the single 
source especially. 

[0037] Moreover, when making the printed matter of the same content from n sets of printers connected by the network etc. 
output each printer from printing demand origin - receiving ~ separate - print data - it is necessary to send (data transfer of 
two or more (n) times is performed) - The array type printer of the gestalt of this enforcement becomes remarkable 
efficient dominance ] to such a conventional printer in a comparatively low speed network environment from which 
especially data transfer serves as a bottleneck just from what is necessary being to perform 1 time of data transfer. 
[0038] (2) Since image data is supplied from the thing for which it is not necessary to have the memory for frame buffers 
every cost image formation section 103 and image formation section 210, and the picture image drawing section 102 with all 
the same image formation sections 103, it comes out enough only by having the one picture image drawing section per 
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printer 102, and, for a certain reason, economical equipment is realized by reduction of the number of memory etc. 
[0039] Moreover, by the array type printer of the gestalt 2 of enforcement, since IEEE 1394 cheap bus 201 is used highly 
efficiently for all I/O over the image formation sections 210, such as not only image data but a control signal, a command, 
status information, etc., and the expensive bus device only for data transfer etc. is unnecessary, it is enabled to offer the 
equipment with still high cost performance. 

[0040] (3) As the gestalt 2 of maintainability enforcement explained, it is enabled to perform easily supply supply work 
called a supplement of the toner for development, the conveyance jam (paper jam) of the recording paper, depuration inside 
the plane, etc., and maintenance work by having considered as the configuration which can detach [ section / image 
formation / 210 ] freely from the mainframe 200 of an array type printer. Moreover, when a certain image formation section 
210 breaks down, it is also possible to replace the corresponding image formation section 210 with another image formation 
section. 

[004 1] Furthermore, even if it can perform a maintenance service etc. by the operating condition and an operator does not 
perform a special setup, without intercepting the power of the whole printer by using the automatic-setting function of 
******** which is the feature of IEEE 1394 bus 201, and a dynamic bus, implementation of the equipment which can 
perform the reconstitution of a setup autonomously is attained. 

[0042] (4) By fluctuating the number of image formation section 103 and the image formation sections 210 which carry out 
flexibility and expandability loading, it is possible to realize the printer of various capacity by the same basic design. 
Moreover, by the array type printer of the gestalt 2 of enforcement, when the equipment manufacturer prepares the image 
formation section 210 for an addition as an option unit, an user can extend equipment if needed and it is enabled to build a 
system flexibly. 

[0043] For example, the initial stage of an equipment introduction carries only a small number of (one or two) image 
formation section 210, and it becomes possible of it to add the image formation section 210 afterwards according to efficient 
needs, such as a print speed. 

[0044] Moreover, an end user can perform additional work of the image formation section 210 easily, without requesting 
work from experts, such as a serviceman, by using the setting up function of the dynamic bus which IEEE 1394 bus has, or 
performing change work of a monitor configuration. 
[0045] 

[Effect of the invention] As explained above, in order according to the array type printer (claim 1) concerning this invention 
to carry out the parallel arrangement of two or more image formation meanses and to carry out a parallel operation, The 
image formation means of the same performance Since printing processing proportional to the number of image formation 
meanses to use it can be performed compared with the printer which accepted one set and was used, and it is not necessary to 
have the memory for frame buffers for every image formation section means and the image data from the picture image 
drawing means by which all image formation meanses are still the same is supplied, It comes out enough only by having one 
picture image drawing means per printer, and, for a certain reason, economical equipment is realized by reduction of the 
number of memory etc. 

[0046] Moreover, according to the array type printer (claim 2) concerning this invention, since IEEE 1394 cheap bus is 
further used highly efficiently for all I/O over image formation meanses, such as not only image data but a control signal, a 
command, status information, etc., in addition to the effect of a claim 1 and the expensive bus device only for data transfer 
etc. is unnecessary, it is enabled to offer the equipment with still high cost performance. 

[0047] Moreover, even if it can perform a maintenance service etc. by the operating condition and an operator does not 
perform a special setup, while implementation of the equipment which can perform the reconstitution of a setup 
autonomously is attained, without intercepting the power of the whole printer by using the automatic-setting function of 
******** which is the feature of IEEE1394 bus, and a dynamic bus according to the array type printer (claim 3) concerning 
this invention, maintainability, expandability, etc. of an image formation means improve. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the array type printer which realizes cost 
performance by adopting the bus device in which the bus which arranges two or more image formation sections which used 
electrophotography process devices, such as a LASER beam printer, in the shape of an array, and carries out data transfer to 
two or more image formation sections of each was guaranteed to bandwidth. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Prior art] In an office environment, a copy pin center,large, etc. which create a lot of printing documents, the capacity which 
a printer processes, i.e., the printing processing number of sheets per time, affects [ big ] working efficiency. For this reason, 
according to the amount of document processing systems, the LASER beam printer etc. is installing the printer with the 
image formation section using the electrophotography process etc. 

[0003] However, since such a printer of a kind needed to be equipped with the bus device only for the data transfer in which 
a lot of memory for frame buffers and high-speed processings are possible as it becomes high-speed, it made cost elevation 
invite in connection with memory or bus loading, and had the fault of spoiling economical efficiency. In an 
electrophotography process, if it puts in another way, in order to have to send in image data in synchronization to a process, 
there is no way piece ****** at a very short time interval about the data of a constant rate (it increases so that a process 
speed is quick), and it is necessary to supply a process. 

[0004] Then, although the method of making quick process speeds, such as **** in the image formation section and feeding, 
as an approach which realizes improvement in the speed of a printer is common, two or more image formation sections are 
arranged in equipment, and the so-called multi-type of printer of operating them in parallel is known. Especially this is 
effective in within a time [ which was able to define the printed matter of the same content ] as a means for obtaining more 
mostly. 

[0005] As reference technical reference relevant to such a printer, the "distribution technique of a multi-printer system and a 
printing job" of the publication number 324227 [ five to ] is indicated. Through the network distributed bidirectional data bus 
which consists of for example, a SCSI bus, two or more image formation sections are connected, a printing job is distributed 
to the image formation section which is not working now, and printing processing is performed especially here. In addition, 
generally the data transfer rate of SCSI remains in a maximum of 5 Mbpses. 
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EFFECT OF THE INVENTION 



It collects by each item of a performance, a cost, maintainability, and flexibility and expandability, and [the effect of the 
gestalt of enforcement], next the effect that the array type printer of the gestalt 1 and 2 of the enforcement described above 
does so are described. 

[0036] (1) Compared with the printer which accepted the one image formation section of the same performance, and used it, 
a performance equivalent to a n times as many print speed as this can be obtained by carrying out the parallel arrangement of 
the image formation section 103 of n performances (four sets in this case), or the image formation section 210, and carrying 
out a parallel operation. This demonstrates a big effect in the usage which obtains two or more printed matter from the single 
source especially. 

[0037] Moreover, when making the printed matter of the same content from n sets of printers connected by the network etc. 
output each printer from printing demand origin receiving separate -- print data - it is necessary to send (data transfer of 
two or more (n) times is performed) -- The array type printer of the gestalt of this enforcement becomes remarkable 
efficient dominance ] to such a conventional printer in a comparatively low speed network environment from which 
especially data transfer serves as a bottleneck just from what is necessary being to perform 1 time of data transfer. 
[0038] (2) Since image data is supplied from the thing for which it is not necessary to have the memory for frame buffers 
every cost image formation section 103 and image formation section 210, and the picture image drawing section 102 with all 
the same image formation sections 103, it comes out enough only by having the one picture image drawing section per 
printer 102, and, for a certain reason, economical equipment is realized by reduction of the number of memory etc. 
[0039] Moreover, by the array type printer of the gestalt 2 of enforcement, since IEEE1394 cheap bus 201 is used highly 
efficiently for all I/O over the image formation sections 210, such as not only image data but a control signal, a command, 
status information, etc., and the expensive bus device only for data transfer etc. is unnecessary, it is enabled to offer the 
equipment with still high cost performance. 

[0040] (3) As the gestalt 2 of maintainability enforcement explained, it is enabled to perform easily supply supply work 
called a supplement of the toner for development, the conveyance jam (paper jam) of the recording paper, depuration inside 
the plane, etc., and maintenance work by having considered as the configuration which can detach [ section / image 
formation / 210 ] freely from the mainframe 200 of an array type printer. Moreover, when a certain image formation section 
210 breaks down, it is also possible to replace the corresponding image formation section 210 with another image formation 
section. 

[0041] Furthermore, even if it can perform a maintenance service etc. by the operating condition and an operator does not 
perform a special setup, without intercepting the power of the whole printer by using the automatic-setting function of 
******** which is the feature of IEEE1394 bus 201, and a dynamic bus, implementation of the equipment which can 
perform the reconstitution of a setup autonomously is attained. 

0042] (4) By fluctuating the number of image formation section 103 and the image formation sections 210 which carry out 
lexibility and expandability loading, it is possible to realize the printer of various capacity by the same basic design. 
Moreover, by the array type printer of the gestalt 2 of enforcement, when the equipment manufacturer prepares the image 
formation section 210 for an addition as an option unit, an user can extend equipment if needed and it is enabled to build a 
system flexibly. 

[0043] For example, the initial stage of an equipment introduction carries only a small number of (one or two) image 
formation section 210, and it becomes possible of it to add the image formation section 210 afterwards according to efficient 
needs, such as a print speed. 

[0044] Moreover, an end user can perform additional work of the image formation section 210 easily, without requesting 
work from experts, such as a serviceman, by using the setting up function of the dynamic bus which IEEE 1394 bus has, or 
performing change work of a monitor configuration. 
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TECHNICAL PROBLEM 



[Object of the Invention] However, if it was in a Prior art which is shown above, there were a bus which connects two or 
more image formation sections, and a trouble which is described below in the field of the memory for frame buffers. 
[0007] (1) In order to transmit image data as a bus print speed becomes quick, a high-speed bus is needed, especially the 
amount of data in a full color printer -- for example, resolution - the size of 400dpi and the recording paper -- A4 it is - a 
case - about 64 M bytes -- reaching . Although the bus where the bit width of face of a bus is wide is generally used in order 
to deal with such a lot of data, it is so difficult that the width of face of a bus becomes large to secure bus length, and since it 
is sensitive, a design is not easy to the load connected. Moreover, such a bus makes cost elevation generally invited. 
[0008] Furthermore, the bandwidth of the bus for data transfer is proportionally demanded-like as the number of the image 
formation sections increases, in order to have to perform data transfer separately by time sharing to each node on a bus. If the 
number of the image formation sections is two and it is about 128 M bytes and four in case the picture image in the case of 
such a bus, for example, the above-mentioned full color printer, is sent to each image formation section, about 256 M bytes 
of data transfer will occur. The bus with the possible bandwidth of sending such a lot of data in practical time is very 
expensive, and had a problem in respect of economical efficiency. 

[0009] (2) In order to compensate the real-time nature of the memory bus for frame buffers, the memory for frame buffers is 
required for each image formation section. However, much buffer memory is demanded as a print speed becomes quick. 
Moreover, you have to equip buffer memory in this case supposing the worst value of retardation of data transfer. 
[0010] For this reason, in a high-speed electrophotography process, the bus for data transfer is real-time nature (the 
bandwidth (it is also called the difference of the highest frequency and lowest frequency which can use bandwith:signal, and 
Quality of Service) for every time interval short enough). When it does not have, the method of carrying out the parallel 
operation of two or more image formation sections for the buffer memory of the amount near one frame or it is not 
practically equal mainly produced commercially for the public from the ground of economical efficiency in essence with 
carrying out parallel operation of two or more sets of the printers. 

[001 1] this invention aims at being made in view of the above, and suppressing the cost elevation accompanied by a parallel 
operation in the equipment which the parallel arrangement of two or more image formation sections is carried out 
equipment ], and carries out a parallel operation, and enabling high-speed printing processing. 
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MEANS 



[The means for solving a technical problem] If it is in the array type printer concerning a claim 1 in order to attain the 
above-mentioned purpose In the array type printer which accepts the print data supplied and performs printing processing in 
parallel from the exterior Two or more image formation meanses to form a picture image in the recording paper according to 
the image data which has been arranged in the shape of an array and supplied, respectively, A picture image drawing means 
to process it into the image data which should draw the aforementioned print data, and to output this image data, Bandwidth 
is guaranteed, and it has a multiple address function, and has the bus device which connects the aforementioned picture 
image drawing means and two or more aforementioned image formation meanses, the image data from the aforementioned 
picture image drawing means is supplied to two or more aforementioned image formation meanses in multiple address via 
the aforementioned bus device, and an parallel printing operation is performed. 

[0013] Moreover, if it is in the array type printer concerning a claim 2, the aforementioned bus device is IEEE. Standard for 
a High Performance Serial The bus device specified by Bus (IEEE Std 1394-1995) is used. 

[0014] Moreover, if it is in the array type printer concerning a claim 3, the aforementioned image formation means is 
equipped with a power control means to input the power supplied from mainframe power through a power connector as 
IEEE1394 interface specified in IEEE1394, and to control start/halt of the electric power supply at the time of ******** for 
the aforementioned power connector area. 
[0015] 

[Gestalt of implementation of invention] Hereafter, the array type printer of this invention is explained with reference to an 
accompanying drawying. In addition, in each drawing shown below, in order to simplify an explanation, this invention and 
directly, the sites (for example, an electrical power system, a control system, a user interface, etc.) which are not related are 
omitted. Moreover, especially, although it is description which mainly directed its attention to the data flow between each 
part, as long as there is no notice, an ellipsis fraction is based on the function of a usual printer etc. 
[0016] [Gestalt 1 of enforcement] drawing 1 is explanatory drawing showing the outline configuration of the array type 
printer concerning the gestalt 1 of enforcement. In drawing, 100 is the mainframe of an array type printer. The 
external-interface section 101, The picture image drawing section 102 as a picture image drawing means which generates the 
image data for drawing and sends the image data which drew through the bus device among the image formation section 103 
mentioned later, In order to connect the image formation section 103 as two or more image formation meanses arranged in 
the shape of an array, and the picture image drawing section 102 and the interface-control section 107 of each image 
formation section 103 and to transmit image data The bus device 104 in which bandwidth is guaranteed and it has a multiple 
address (multicasting) function to two or more nodes, The recording paper is held and it has the feed section 105 which 
delivers the recording paper one by one according to a feed signal, and feeding / conveyance section 106 which conveys the 
recording paper delivered from the feed section 105 among each image formation section 103. 

[0017] Moreover, although the four image formation sections 103 should be carried in this example, the size of the number 
of the image formation sections 103 is good related still mostly or at least to the essence of this invention. Moreover, 
although the write-in formula and **** process of the image formation section 103 recognize various presence of laser 
writing and an electrophotography formula, an ink-jet formula, etc. which are represented by the laser printer, with the 
gestalt of this enforcement, the image formation section which adopted laser writing and the electrophotography formula is 
used for it. That is, it has each units (the exposure and electrification - the development, imprint, etc.), fixing / delivery unit, 
etc. based on the laser-beam study system and the electrophotography process of performing optical writing on a photo 
conductor drum front face based on image data. 

[0018] Next, it explains, supplementing with the function about an operation of the array type printer constituted as 
mentioned above. The external-interface section 101 has the communication facility with printing demand origin (for 
example, host computer), and receives the printing demand and print data from printing demand origin. Subsequently, the 
printing demand and print data which were received are suitably passed the picture image drawing section 102. 
[0019] The picture image drawing section 102 draws and creates the image data according to the optical resolution of the 
image formation section 103 based on print data, and accumulates it in memory etc. if needed. This processing is processing 
which is generally called a rendering and rasterizing, for example, creates the bit map data of the pixel base from a Page 
Description Language (PDL). 

[0020] The image data created in the picture image drawing section 102 synchronizes with the speed of the 
electrophotography process of the image formation section 103, and is sent in multiple address (the same image data 
simultaneous) to each image formation section 103 via the bus device 104 in which the bandwidth in a time interval short 
enough is guaranteed. 

[002 1] In each image formation section 103, if required [ without buffering the image data sent synchronizing with an 
electrophotography process ], via FIFO of small capacity, it is sent to a laser-beam study system, and ****s based on an 
electrophotography process. In addition, about the detail of this laser-beam study system and an electrophotography process, 
since it is the technique generally known, an explanation here is omitted. 

[0022] feeding / conveyance section 106 which paper is fed to the recording paper from the feed section 105, and this 
recording paper shows with a dashed line in parallel to execution of a **** process as mentioned above — going ~ this side 
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of each image formation section 103 - stopping -- registration -- and a skew correction is carried out Then, by the imprint 
charger, the above-mentioned recording paper is conveyed by the imprint section of a **** fraction by predetermined tie 
******* by rebooting of a resist roller, and the toner image formed in the photo conductor drum front face is imprinted, 
and fixing processing is performed further and paper is delivered. 

[0023] now the gestalt of enforcement mentioned above -- the four image formation sections 103 -- although it is related 
when obtaining the printed matter of four sheets simultaneously using all, when dual-output number of sheets is three or less 
sheets, it controls so that the unnecessary image formation section 103 is beforehand made into a dormant state and feeding 
to the corresponding image formation section 103 is not performed 

[0024] Moreover, they are able for the throughput of the picture image drawing section 102 and the bandwidth of the bus 
device 104 to come out enough, and to obtain temporarily, a certain printed matter of the content which is simultaneously 
different when becoming. However, since this operation is not the main point of this invention, a detailed explanation here is 
omitted. 

[0025] In the array type printer of the gestalt 1 of enforcement mentioned above with the gestalt 2 of this enforcement [the 
gestalt 2 of enforcement] - As a bus device in which the bandwidth which connects between the picture image drawing 
section 102 and each image formation section 103 was guaranteed IEEE Standard for a High Performance Serial The 
example using the bus device specified by Bus (it is called "IEEE 1394" and "IEEE 1394 bus" IEEE Std 1394-1995 and the 
following) is described. 

[0026] That is, the fundamental operation is the same as that of the gestalt 1 of enforcement mentioned above, and the 
synchronous transmission (Isochronous transfer) specified in IEEE 1394 is used as a transfer means of the image data which 
synchronized with the electrophotography process of the image formation section 103. Moreover, a transfer of transmission 
and reception of control signals (synchronizing signal between each part etc.), a command, and status information etc. 
performs altogether the I/O which is needed between the image formation sections 103 via IEEE 1394 bus. The formula of 
using synchronous transmission (Isochronous transfer) in this case, for example, the I/O as which a time precision is 
required, and using asynchronous transmission (Asynchronous transfer) in being other is effective. 

[0027] It adds about synchronous transmission (Isochronous transfer). If IEEE 1394 is employed as a printer and Isochronous 
transfer is used, the merit which can lessen buffer memory carried in a printer will appear effectively in a page printer like a 
LASER beam printer especially. For example, in the case of a page printer, printing is started after storing the data for 1 page 
used as a printing object in buffer memory. For this reason, the printer carries several megabytes - some dozens of M bytes 
of buffer memory. In the case of the page printer of IEEE1394 correspondence, a reduction of a buffer and memory is 
realized by synchronizing image data with a motion of the laser beam which irradiates a photo conductor drum, and 
performing Isochronous transfer. 

[0028] Drawing 2 is explanatory drawing showing the outline configuration of the array type printer concerning the gestalt 2 
of enforcement. The device in which the image formation section 210 mentions this array type printer later so that it may 
become removable from the mainframe 200 of an array type printer is established to the configuration of drawing 1 
mentioned above. Furthermore, while IEEE 1394 bus 201 is adopted as a bus device, IEEE 1394 interface -control sec tion 202 
is formed. 

[0029] Using the interface (henceforth "IEEE 13 94 interface") specified in IEEE 1 394, IEEE 1394 interface-control section 
202 has a physical layer, a link layer, a transaction layer, and a bus FM (bus manager ability or Isochronous resource 
manager ability is included), and controls a transfer of the image data and control signal which passed IEEE 1394 bus 201, a 
command, status information, etc. 

[0030] Drawing 3 is explanatory drawing showing the configuration of the image formation section 210 of the array type 
printer shown in drawing 2 . At the time of insertion, in the mainframe 200, this image formation section 210 is constituted 
so that it may be combined by the power connector 302 connected with the power control section 306 as a power control 
means which has IEEE1394 interface 301 connected with IEEE1394 interface-control section 304 mentioned later, and the 
power control function mentioned later, and the connector for feeding 303 which has the function of position doubling with 
the feed opening. 

[003 1] Moreover, IEEE 1394 interface-control section 304 It has the physical layer specified in IEEE 1394, a link layer, a 
transaction layer, and a bus FM (however, bus manager ability or Isochronous transfer resource manager ability does not 
need to contain). IEEE 1394 bus 201 Pass and the received image data is immediately sent to the write-in control section 305 
of a laser-beam study system, and also a control signal, a command, etc. are transmitted to the fraction (not shown) which 
takes charge of each processing. 

[0032] In addition, the photo conductor drum 3 10 on which the laser-beam study system is used for the image formation 
section 2 1 0 shown in drawing 3 as a formula write-in [ optical ], the electrophotography process is used for it as a **** 
formula, and a **** latent image is formed based on this process, The electrification charger 3 1 1 which carries out uniform 
electrification of the photo conductor drum 310 at predetermined level, The developer 312 which a toner is made to adhere to 
the **** latent image formed in the photo conductor drum 310, and is made into the **** picture image of a toner image, It 
has the cleaning equipment 3 14 from which the imprint charger 313 which imprints the toner image formed of the developer 
3 12 on the recording paper, the remains toner with which photo conductor drum 310 front face after an imprint remained are 
removed. Moreover, 3 15 is a resist roller for performing position doubling of the toner image and the recording paper which 
were formed in the photo conductor drum 310. 

[0033] Moreover, in case the image formation section 210 is ******** ec j f r0 m a mainframe 200, even if an operator does 
not perform a special setup by using the automatic-setting function of the dynamic bus which is the feature of IEEE 1394 bus 
201, equipment performs the reconstitution of a setup autonomously. Moreover, the power control section 306 bears the 
electric power supply into the image formation section 210 on the basis of the power supplied from the mainframe 200, and 
also Jt takes charge of the control for performing safely the start and a halt of an electric power supply at the time of 

[0034] In addition, about an operation of the array type printer constituted as mentioned above, since it is fundamentally the 
same, an explanation here is abbreviated to the gestalt 1 of enforcement. 
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DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is explanatory drawing showing the outline configuration of the array type printer concerning the gestalt 1 of 
enrorcement of this invention. 

[ Drawing 2 ] It is explanatory drawing showing the outline configuration of the array type printer concerning the gestalt 2 of 
enrorcement of this invention. 

[ Drawing 3 ] It is explanatory drawing showing the configuration of the image formation section of the array type printer 

snown in drawing 2 . 

[An explanation ot a sign] 

100,200 Mainframe of an array type printer 

101 External-Interface Section 

102 Picture Image Drawing Section 
103,210 Image formation section 
104 Bus Device 

201 IEEE 1394 Bus 

202 IEEE1394 Interface Section 

301 IEEE 1394 Interface 

302 Power Connector 

303 Connector for Feeding 

304 IEEE 1394 Interface-Control Section 
306 Power Control Section 
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performed while suppressing cost increase incident to parallel 
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SOLUTION: The array type printer for receiving print data 
externally and printing the received data in parallel comprises 
a plurality of imaging sections 1 03 arranged in array each 
forming an image corresponding to the received image data 
onto a recording sheet, an image writing section 102 for 
processing the print data into an image data to be written, 
and a bus mechanism 104 for connecting the image writing 
section 102 with the plurality of imaging sections 103 and 
having a guaranteed band width and broadcast function 
wherein print operation is performed in parallel by delivering 
an image data from the image writing section 1 02 to the 
plurality of imaging sections 103 through the bus mechanism 
104. 
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